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ZRUOGZLGH GULYHQ E\ WKH H[WHQGHG VKHOIOLIH XQGHU DPELHQW GLVWULEXWLRQ DQG
VWRUDJHFRQGLWLRQV)DWGHVWDELOLVDWLRQLVDSURPLQHQWIDFWRUOLPLWLQJ8+7PLON
TXDOLW\ 7KLV WKHVLV H[SORUHG WKH HIIHFWV RI VHDVRQ DQG RI 8+7 SURFHVVLQJ
VWRUDJHWLPHDQGWHPSHUDWXUHRQIDWGHVWDELOLVDWLRQLQ8+7PLON7KHDLPZDV
WRSURYLGHLQIRUPDWLRQRQOLSLGFKDQJHVWRIDUPHUVDQGGDLU\LQGXVWULHVIRUXVH
LQ TXDOLW\ FRQWURO LQ UDZ PLON SURFHVVLQJ LPSURYHPHQW DQG VKHOIOLIH
SURORQJDWLRQ
&RPSDUDEOH VHDVRQDO YDULDWLRQV LQ OLSLGV ZHUH IRXQG LQ UDZ PLON DQG
FRUUHVSRQGLQJ8+7PLONZLWKVXPPHUPLONFRQWDLQLQJKLJKHUSURSRUWLRQVRI




6WRUDJH WLPH DQG WHPSHUDWXUH DIIHFWHG OLSLG SURILOHV LQ8+7PLON )DW
DJJUHJDWLRQ OLSLGR[LGDWLRQ DQG OLSRO\VLV IURP WULDF\OJO\FHURO 7$*DQG3/
ZHUHREVHUYHGZKHQ8+7PLONZDVVWRUHGIRUORQJHU!PRQWKVDQGDWKLJKHU
WHPSHUDWXUHV&&&
&RPPHUFLDO 8+7 SURFHVVLQJ ZDV IRXQG WR LQIOXHQFH WKH SK\VLFDO






























































































































































0LON IDW LV DQ LPSRUWDQW VRXUFH RI HQHUJ\ DQG QXWULHQWV e.g HVVHQWLDO )$
YLWDPLQV IRU FRQVXPHUV LQ GDLO\ OLIH 5DZ PLON JHQHUDOO\ FRQWDLQV
 ,QWURGXFWLRQ





WKHVH )$ FDQ JUHDWO\ DIIHFW WKH SK\VLFDO SURSHUWLHV RI 7$* SDUWLFXODUO\
FU\VWDOOLVDWLRQ DQG GHWHUPLQH WKH SUHGRPLQDQW )$ UHOHDVHG E\ HQ]\PDWLF
K\GURO\VLV:DOVWUD-HQQHVV	-HQQHV
Figure 1. &KHPLFDOVWUXFWXUHRI$WULDF\OJO\FHUROV7$*DQG%SRODUOLSLGV
%HVLGHV 7$* PLQRU DPRXQWV RI GLDF\JO\FHURO PRQRDF\JO\FHURO SRODU
OLSLGVIUHHIDWW\DFLGV))$DQGVWHUROVDQGWUDFHDPRXQWVRIYLWDPLQVFDQEH
IRXQG LQ PLON OLSLGV 5RGUtJXH]$OFDOi 	 )RQWHFKD  3RODU OLSLGV
JHQHUDOO\ DFFRXQW IRU DURXQG  RI WRWDO OLSLGV LQ PLON IDW SRVVLEO\
GHSHQGLQJRQWKHVXUIDFHDUHDRIPLONIDWJOREXOHPHPEUDQH0)*0DQGWKH
VL]H RI IDW JOREXOHV /RSH]  UHSRUWHG WKDW VPDOOHU IDW JOREXOHV ZLWK
ODUJHUWRWDOVXUIDFHDUHDFDQKDYHDKLJKHU0)*07$*UDWLRWKDQPLONZLWK
ODUJHU IDW JOREXOHV *O\FHURSKRVSKROLSLGV DQG VSKLQJROLSLGV PDLQO\
VSKLQJRP\HOLQ60DUH WKH W\SLFDOSRODU OLSLGV IRUELRORJLFDOPHPEUDQHV
7KH VWUXFWXUHRIJO\FHURSKRVSKROLSLGV FRPSULVHV DJO\FHUROEDFNERQHZLWK
WZRPROHFXOHVRI)$HVWHULILHGLQWKHVQDQGVQSRVLWLRQVDQGDSKRVSKDWH
UHVLGXH ZLWK GLIIHUHQW RUJDQLF JURXSV LQ WKH VQ SRVLWLRQ )LJXUH 






HVWHULILHG )$ WKH ))$ DUH PRUH SURQH WR OLSLG DXWR[LGDWLRQ UHVXOWLQJ LQ















SKRVSKROLSLGV ORFDWHG LQ WKH RXWHU ELOD\HU RULJLQDWH IURP WKH DSLFDO SODVPD

PHPEUDQH7KH0)*0LVVXEMHFWHGWRLQWHUDFWLRQZLWKIDWJOREXOHVDQGSURWHLQV
7KH LQWHUIDFLDO DUHD DQG VXUIDFH FRPSRVLWLRQ PD\ LQIOXHQFH LWV VWDELOLW\ DQG
DFWLYLW\ -XNNROD	5RMDV  SDUWLFXODUO\ LQ SUHYHQWLQJ IORFFXODWLRQ DQG











JUHDW UHVHDUFK LQWHUHVW ,QSDUWLFXODU OLSLGFKDQJHVGHSHQGLQJRQ LQWULQVLFDQG
H[WULQVLFIDFWRUVe.gDQLPDOEUHHGODFWDWLRQVWDJHIHHGLQJUHJLPHDQGVHDVRQ
KDYHEHHQ VWXGLHG 0nQVVRQ :LWKLQ GDLU\ FRZEUHHGV e.g+ROVWHLQ








e.g 7$* UHPDLQLQJ FRQVWDQW DQG SKRVSKROLSLGV GHFOLQLQJ ZLWK DGYDQFLQJ
ODFWDWLRQ%LWPDQ	:RRG
6LJQLILFDQWHIIHFWVRIIHHGLQJSDWWHUQVDQGVHDVRQRQPLON)$FRPSRVLWLRQ
KDYH DOVR EHHQ UHSRUWHG .OLHP 6KLQJILHOG /LYLQJVWRQH 	 *LYHQV 
/DUVHQ $QGHUVHQ .DXIPDQQ 	 :LNLQJ  /LX et al 
&RQYHQWLRQDOO\WKHUHDUHWZRPDLQIHHGLQJUHJLPHVRXWGRRUDQGLQGRRUIHHGLQJ
IRU GDLU\ FRZV LQ VXPPHU DQG ZLQWHU UHVSHFWLYHO\ +RZHYHU WKH RXWGRRU








DPRXQW RI VDWXUDWHG )$ 6)$ DQG KLJKHU DPRXQW RI PRQRXQVDWXUDWHG )$
08)$ DQG SRO\XQVDWXUDWHG )$ 38)$ LQ VXPPHU PLON FRPSDUHG ZLWK
ZLQWHUPLONHYHQZKHQRWKHUPDQDJHPHQWFRQGLWLRQVDUHVLPLODU&ROORPEet 
al  )HUOD\0DUWLQ 3UDGHO &RXORQ 	 &KLOOLDUG  5HYHOOR et al
 7KH JUHDWHU VXSSO\ RI XQVDWXUDWHG IDWW\ DFLGV 8)$ LQ SDUWLFXODU






















ZRUN FRQFHQWUDWHG RQ XVLQJ SDSHUIRLOSODVWLF ODPLQDWHG SDFNDJHV LQVWHDG RI
PHWDOFDQV7KHUHDOWXUQLQJSRLQWZDVLQ-DQXDU\ZKHQWKH%ULN3DNILOOHU
ZDVDSSURYHGE\WKH)RRGDQG'UXJ$GPLQLVWUDWLRQ)'$RIWKH8QLWHG6WDWHV
DQGXVHGFRPPHUFLDOO\ IRU WKH ILUVW WLPH&KDYDQ&KDYDQ.KHGNDU	-DQD
'DYLGet al$IWHUWKHLQYHQWLRQRIDVHSWLFSDFNDJLQJRIPLONE\










VHFRQGV QRUPDOO\  V WR NLOO GHWULPHQWDO PLFURRUJDQLVPV DQG LQDFWLYDWH
HQGRJHQRXVHQ]\PHV-HOHQ
,QJHQHUDO8+7 WUHDWPHQW WDNHVSODFH LQ D FORVHG V\VWHPZKHUH WKHPLON



















e.g IDW VHSDUDWLRQ SURWHLQ JHODWLRQ DQG VHGLPHQWDWLRQ DQG IRUPDWLRQ RI RII














KHDW H[FKDQJHU ZKLOH WKH 8+7 WUHDWPHQW FDQ LQYROYH HLWKHU D GLUHFW RU
LQGLUHFWV\VWHPIROORZHGE\GLIIHUHQWFRROLQJPHWKRGVDVGLVFXVVHGDERYH
3ODWHRU WXEXODUKHDWH[FKDQJHUVDUHXVXDOO\DSSOLHG LQ WKH LQGLUHFWKHDWLQJ









6LQJOHVWDJH DQG WZRVWDJH KRPRJHQLVDWLRQ FDQ EH DSSOLHG DV WKH



















ZKLFK PD\ QRW EH DIIHFWHG E\ KRPRJHQLVDWLRQ DQG  VPDOO OLSLGSURWHLQ

























LQ PLON FDQ EH FKDUDFWHULVHG DV VSRQWDQHRXV RU LQGXFHG 7KH PROHFXOHV
VXVFHSWLEOH WR VSRQWDQHRXV OLSRO\VLV LQ PLON DUH VWURQJO\ DIIHFWHG E\ OLSDVH
DFWLYLW\OHYHOWKHLQWHJULW\RI0)*0DQGWKHEDODQFHRIOLSRO\VLVDFWLYDWLQJDQG
OLSRO\VLVLQKLELWLQJ IDFWRUV 3K\VLFDO DFWLRQV VXFK DV DJLWDWLRQ SXPSLQJ
KRPRJHQLVDWLRQ DQG DFWLYDWLRQ E\ WHPSHUDWXUH FKDQJHV GXULQJ SURFHVVLQJ





SRWHQWLDO WR[LF FRPSRQHQWV XQVXLWDEOH IRU KXPDQ FRQVXPSWLRQ 7KH JHQHUDO
SURFHVV RI OLSLG R[LGDWLRQ LV D VHULHV RI FRPSOH[ FKHPLFDO UHDFWLRQV EHWZHHQ
OLSLGV DQG LQWHUPHGLDWHV RI R[\JHQDFWLYH VSHFLHV LQ RLOLQZDWHU HPXOVLRQV
0F&OHPHQWV	'HFNHU  7KH LQLWLDWRUV RI R[LGDWLRQ UHDFWLRQV LQFOXGH
OLJKWKHDWPHWDOVHQ]\PHVDQGPLFURRUJDQLVPVFDWDO\VLQJFRPSOH[SURJUHVVHV






XQWLO DOO DYDLODEOH R[\JHQ LV XVHGRU WKH FKDLQ UHDFWLRQ LV GLVUXSWHG E\ VRPH
DQWLR[LGDQWV GXULQJ WKH SURSDJDWLRQ VWDJH 6KDKLGL 	 =KRQJ  /LSLG





WKLREDUELWXULF DFLG 7%$ WR SURGXFH WKLREDUELWXULF DFLG UHDFWLYH VXEVWDQFHV
7%$56ZKLFKFDQEHPHDVXUHGE\VSHFWURSKRWRPHWU\7KLVPHWKRGKDVWKH
DGYDQWDJHVRIVHQVLWLYHVLPSOHRSHUDWLRQDQGORZFRVWDQGWKHGLVDGYDQWDJHRI
QRQVSHFLILF 7%$ SRVVLEO\ UHDFWLQJ ZLWK RWKHU FRPSRXQGV GXULQJ DQDO\VLV
'HYDVDJD\DP%RORRU	5DPDVDUPD






















































SODQW LQ /XOHn QRUWKHUQ 6ZHGHQ LQ0DUFK0D\ -XQH -XO\ 6HSWHPEHU DQG
 0DWHULDOVDQGPHWKRGV

1RYHPEHU  DQG WUDQVSRUWHG WR WKH 6ZHGLVK 8QLYHUVLW\ RI $JULFXOWXUDO
6FLHQFHV6/88SSVDODDWFKLOOWHPSHUDWXUH&IRUIXUWKHUDQDO\VLVZLWKLQ
WKUHHGD\V
7KH FRUUHVSRQGLQJ 8+7 PLON ZDV SURFHVVHG DV IROORZV )LJXUH 
SUHKHDWLQJRIXQSURFHVVHGUDZPLONDW&VWDQGDUGLVDWLRQWRDIDWFRQWHQWRI
LQ8+7PLONE\UHEOHQGLQJVRPHFUHDPDERXWIDWLQWRWKHVNLPPHG
















WHVW VDPSOH 767KHPLONZDV WKHQ KHDWHG WR  & DQG VWDELOLVHG LQ D
KROGLQJFHOODW&IRUVWHVWVDPSOH76)LQDOO\WKHPLONZDVKHDWHG
WR&IRUVLQWKHLQGLUHFWWXEXODUPRGHRI8QLW3LORW/KVL]HFRROHG
WR  & DQG SDFNHG DVHSWLFDOO\ LQ P/ 7HWUD %ULN$VHSWLF FDUWRQV WHVW
VDPSOH76$IORZFKDUWRIWKHSURFHVVLQJXQLWLVVKRZQLQ)LJXUH$OOWHVW























$ =HLVV /60  FRQIRFDO ODVHU VFDQQLQJ PLFURVFRSH -HQD *HUPDQ\
FRPSULVLQJDQLQYHUWHG=HLVV$[LR2EVHUYHUDQGVXSHUVHQVLWLYH*D$6SGHWHFWRU
ZDVXVHGIRUPLFURVWUXFWXUDODQDO\VLV$QPDUJRQODVHUDQGQP+H1H
ODVHU ZHUH XVHG DV H[FLWDWLRQ VRXUFHV DQG WKH IOXRUHVFHQFH HPLVVLRQV RI
ZDYHOHQJWKVEHWZHHQQPDQGQPZHUHGHWHFWHGIRU1LOH5HG












DGGHG WR WKH VDPSOHV7KHPL[WXUHZDV VKDNHQ WR DOORZKRPRJHQLVDWLRQ DQG
WUDQVIHUUHGWRDSODVWLFSODWH7KHSODWHZDVSODFHGLQ WKHUHIULJHUDWRUIRUIRXU












6DPSOHVZHUH H[DPLQHGE\ WUDQVPLVVLRQHOHFWURQPLFURVFRS\ 7(0XVLQJ D
3KLOLSV&07(0GHYLFH3KLOLSV(LQGKRYHQ1HWKHUODQGVDWRUN9
1HJDWLYH 7(0 ¿OPV ZHUH VFDQQHG XVLQJ DQ (SVRQ 3HUIHFWLRQ 3UR  ILOP
VFDQQHU
 /LSLGFODVVFRPSRVLWLRQDQDO\VLV3DSHUV,,,
/LSLG FODVV FRPSRVLWLRQ DQDO\VLV ZDV SHUIRUPHG DFFRUGLQJ WR WKHPHWKRG RI
0UD]DQG3LFNRYDZLWKPLQRUPRGLILFDWLRQXVLQJKLJKSHUIRUPDQFHWKLQ




E\ D &DPDJ $'& DXWRPDWLF GHYHORSLQJ FKDPEHU .RYDOHQW $% 9lVWUD
)U|OXQGD6ZHGHQZLWKPRELOHSKDVHKH[DQHGLHWK\OHWKHUDFHWLFDFLG










DFLG PHWK\O HVWHUV )$0( ZHUH REWDLQHG IURP PHWK\ODWLRQ DFFRUGLQJ WR
$SSHOTYLVW  DQG DQDO\VHG E\ JDV FKURPDWRJUDSK\ XVLQJ D &3 

LQVWUXPHQW 9DULDQ $% 6WRFNKROP 6ZHGHQ ILWWHG ZLWK D IODPHLRQLVDWLRQ
GHWHFWRU*&),'&KURPDWRJUDSKLFVHSDUDWLRQZDVFDUULHGRXWXVLQJDIXVHG
VLOLFDFDSLOODU\FROXPQ%3;P[PPLQQHUGLDPHWHUPILOP
WKLFNQHVV 6*( $XVWLQ 7; 86$ 3HDN LGHQWLILFDWLRQ ZDV SHUIRUPHG E\
FRPSDULQJUHWHQWLRQWLPHZLWKWKDWRIDYDLODEOH)$PHWK\OHVWHUVWDQGDUGPL[WXUH
*/&1XFKHN3UHS(O\VLDQ0186$3HDNDUHDVZHUHLQWHJUDWHGXVLQJ














PLQRU PRGLILFDWLRQV 0LON VDPSOHV  P/ ZHUH PL[HG ZLWK  P/ 






ZDV UHFRUGHG DJDLQVW D EODQN FRQWDLQLQJ  P/ GHLRQLVHG ZDWHU 0LOOLSRUH
6\QHUJ\  *HUPDQ\ DQG  P/ RI 7%$ VROXWLRQ XVLQJ D
VSHFWURSKRWRPHWHU 0DORQGLDOGHK\GH 0'$ FRQFHQWUDWLRQ ZDV FDOFXODWHG
EDVHGRQDVWDQGDUGFXUYHSUHSDUHGXVLQJWHWUDPHWK[\SURSDQHZLWKLQD






OLSLG SURILOHV LQFOXGLQJ OLSLG FODVVHV )$ FRPSRVLWLRQ 3DSHUV , DQG ,, DQG
7%$563DSHU,,%HIRUH*/0PRGHOOLQJDQDO\VLVQRQQRUPDOO\GLVWULEXWHG
GDWDDVVHVVHGE\WKH$QGHUVRQ'DUOLQJWHVWZHUHORJWUDQVIRUPHGDQGUHWHVWHG





DQG VWDQGDUG GHYLDWLRQV IRU WULSOLFDWH PLON VDPSOHV DIIHFWHG E\ GLIIHUHQW




FRUUHODWLRQFRHIILFLHQWVEHWZHHQ LQYHVWLJDWHGYDULDEOHVZLWK VLJQLILFDQFH OHYHO
33DSHUV,,DQG,,,
)RUPXOWLYDULDWH VWDWLVWLFV SULQFLSDO FRPSRQHQW DQDO\VLV 3&$PRGHOV LQ
6,0&$3 VRIWZDUH  8PHWULFV 8PHn 6ZHGHQ ZHUH DSSOLHG WR JHW DQ
RYHUYLHZRIGDWDDQGVFUHHQGLVWLQFWJURXSLQJVIRUOLSLGSURILOHV3DSHUV,,,






























FDQ EH DWWULEXWHG WR WKUHH SRVVLEOH FDXVHV  GLHWDU\ )$ VXSSOHPHQW 
PHWDEROLVP E\ UXPHQ PLFURRUJDQLVPV DQG  GHVDWXUDVH HQ]\PH DFWLYLWLHV
+HFNet al%DVHGRQWKHGLHWFRPSRVLWLRQLQODFWDWLQJFRZVLQWKLV
WKHVLVZHUHNHSWRQJUD]LQJ LQ VXPPHUPRQWKV -XQHDQG -XO\ DQGDWH IUHVK
 5HVXOWVDQGGLVFXVVLRQ

JUDVV ZKLFK LV GLIIHUHQW IURP WKH FRQVHUYHG IRUDJH DQG VLODJH IHG LQ RWKHU
PRQWKV*HQHUDOO\ WKHGLHW RI IUHVK JUDVV LQ VXPPHUSURYLGHVKLJK OHYHOVRI
&Q DQG &Q ZKLFK FDQ UHVXOW LQ LQFUHDVHG OHYHOV RI &
















Figure 8. .QRZQ PHWDEROLF SDWKZD\V IRU WKH IRUPDWLRQ RI FRQMXJDWHG OLQROHLF DFLG &/$
LVRPHUV$GDSWHGIURP&ROORPE6FKPLG6LHEHU:HFKVOHU	5\KD
7DEOHSeasonal variations in lipid class and fatty acid composition in selected months, shown as 
least square means (Tukey test for group comparisons, P0.05) 
0DUFK 0D\ -XQH -XO\ 6HSWHPEHU 1RYHPEHU
/LSLGFODVV
3KRVSKROLSLGV F F E D F F
)UHHIDWW\DFLGV DE F E D DE E
7ULDF\OJO\FHUROV F G E D E E
)$
  
& F G E D F G
&F F G E D H I
& G F E D E G
&F E E D D F F
& F EF E D G H
&W FG G E D F FG
&F G G E D F G
&Q F F E D F F
&Q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VDPSOHG LQ -XO\ ZKHUHDV WKH FKDQJHV LQ 8, IRU 7$* FRPSRVLWLRQZHUH QRW
VLJQLILFDQWO\GLIIHUHQWIURPWKDWLQPLONVDPSOHGLQ0D\DQG1RYHPEHU7DEOH

7DEOHVariations between milk sampling months, shown as least square means of differences in 
lipid class (triacylglycerols (TAG), phospholipids (PL), free fatty acids (FFA)) and fatty acid 
composition (% of total lipids) in UHT milk stored for one year at all storage temperatures 
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GLIIHUHQW VDPSOLQJPRQWKV ,Q3DSHU , KLJKHU DPRXQWV RI3/ DQG8)$ZHUH

IRXQG LQ ERWK UDZ DQGFRUUHVSRQGLQJ8+7PLON VDPSOHG LQ VXPPHUPRQWKV
-XQHDQG-XO\ZKHQWKHFRZVIHGRQWKHIUHVKJUDVVGLHWFRPSDUHGZLWKPLON
IURPRWKHUPRQWKVZKHQ WKH FRZVZHUH IHG FRQVHUYHG IRUDJH7KHVH KLJKHU
DPRXQWVRI3/DQG8)$LQIUHVK8+7PLONPD\OHDGWRODUJHGHFUHDVHVLQLWLDWHG




















RI SURFHVVLQJ VWHSV i.e IDW VWDQGDUGLVDWLRQ KRPRJHQLVDWLRQ DQG XOWUDKLJK
WHPSHUDWXUH KHDWLQJ )LJXUH  7KH VWUXFWXUDO FKDUDFWHULVWLFV DQG OLSLG
FRPSRVLWLRQRIWKHGLIIHUHQWVDPSOHVDUHVKRZQLQ)LJXUHDQG7DEOH
7KH QHXWUDO OLSLGV 7$* VWDLQHG E\1LOH5HGZHUH HYLGHQW DV VSKHULFDO
VKDSHVPDLQO\ ORFDWHG LQ WKHFRUHRI IDWJOREXOHV LQERWKUDZDQG8+7PLON
7KHUHZDVDGLIIHUHQFHLQVL]HZLWKWKHDYHUDJHGLDPHWHURIIDWJOREXOHVEHLQJ
DSSUR[LPDWHO\  P LQ UDZPLON H[FOXGLQJ DJJUHJDWHG JOREXOHVZKLOH WKH






























$ VLJQLILFDQW GHFUHDVH LQ 7$* SURSRUWLRQ DFFRPSDQLHG E\ LQFUHDVHV LQ WKH








PLON WKH PDMRULW\ RI GURSOHWV ZHUH XQLIRUP LQ VL]H DQG KRPRJHQHRXVO\
GLVWULEXWHGZLWKGLDPHWHUUDQJLQJIURPPWRP$PLQRULW\RIFRDOHVFHG
GURSOHWV KDG GLDPHWHU ! P PDLQO\ DWWULEXWDEOH WR WKH SURFHVV RI
KRPRJHQLVDWLRQ ZKLFK FDQ EUHDN GRZQ WKH ODUJH JOREXOHV LQ UDZPLON LQWR
VPDOOHU JOREXOHV /RSH]  7KH WZR DQG WKUHHGLPHQVLRQDO GLDJUDPV
SURSRVHGE\/RSH]et alVKRZWKHGLVWULEXWLRQRISRODUOLSLGVLQWKHRXWHU
ELOD\HUVRI0)*05K'23(IOXRUHVFHQWG\HFDQLQWHJUDWHLQWRWKHELOD\HUZLWK
WKH GRPDLQV ULFK PRVWO\ LQ JO\FHURSKRVSKROLSLGV SKRVSKDWLG\OFKROLQH 3&
SKRVSKDWLG\OLQRVLWRO 3, SKRVSKDWLG\OHWKDQRODPLQH 3( SKRVSKDWLG\OVHULQH
36H[FOXGLQJWKHULJLGVSKLQJROLSLGULFKDQGFKROHVWHUROFRPSRXQGVLQ WKH
OLTXLGRUGHUHGSKDVHFLUFXODUEODFNDUHDVLQ)LJXUH&'XHWRWKHSURFHVVHV









7DEOHLeast square means of lipid classes and fatty acid composition in processed UHT milk 


















7KH FKDQJHV LQ IDW JOREXOH VL]H DQG PHPEUDQH VWUXFWXUHV UHVXOWHG LQ
FRUUHVSRQGLQJFKDQJHVLQOLSLGFRPSRVLWLRQ7KHSURFHVVHVRIIDWVWDQGDUGLVDWLRQ
DQGKRPRJHQLVDWLRQPLJKWH[SODLQWKHGHFUHDVHLQ7$*SURSRUWLRQDQGLQFUHDVH
LQ3/SURSRUWLRQ/DUJHU IDW JOREXOHV FRQWDLQLQJKLJKHU DPRXQWVRI7$*DUH
SURQH WR FUHDPLQJ IDVWHU WKDQ VPDOOHU JOREXOHV UHVXOWLQJ LQ WKLV EHLQJ WKH
SULPDU\ FRQVWLWXHQW UHPRYHG GXULQJ WKH SURFHVV 2Q WKH RWKHU KDQG VRPH
SURFHVVHV e.g FHQWULIXJDWLRQ FKXUQLQJ DQG KRPRJHQLVDWLRQ GLVUXSW WKH
PHPEUDQHFRQVWUXFWLRQZKLFKFRXOGUHVXOWLQWKHORVVRI3/ORRVHO\ERXQGRQ
WKHVXUIDFHRI0)*0LQWKHFUHDPSKDVHDQGLQFUHDVHWKHSURSRUWLRQRI3/LQ
WKHPLON VHUXP7KLV H[SODQDWLRQ LVSURSRVHGE\&RQWDULQL	3RYROR 
)XUWKHUPRUH OLSRO\WLFDFWLYLWLHVHQKDQFHGE\SK\VLFDOGDPDJH WR0)*0DQG
VRPHWKHUPRUHVLVWDQWEDFWHULDFRXOGDFFHOHUDWHWKHOLSRO\VLVRI7$*DQGVRPH
3/ WR SURGXFH PRUH ))$ LQ 8+7PLON 'HHWK  $ VLPLODU SDWWHUQ RI
LQFUHDVHVLQ&&&W&Q&Q&/$FWDQGD





RULJLQDWHG IURP WKH OLSRO\VLV RI7$* DQG VRPH 3/ GXULQJ SURFHVVLQJ /RZ
WHPSHUDWXUH&DQG&SUHKHDWLQJRIIDWDQGDHURELFFRQGLWLRQVPLJKW
OHDGWRDQLQFUHDVHLQWUDQVLVRPHU&DVUHODWLYHO\ORZWHPSHUDWXUHKHDWLQJ
FDQQRW HOLPLQDWH GLVVROYHG R[\JHQ VXIILFLHQWO\ DQG LQDFWLYH VRPH




DQGHQGSURGXFWV FRPPHUFLDO8+7PLON ,QRUGHU WR LGHQWLI\KRZWKH8+7
SURFHVVLQJVWHSVDIIHFWHGWKHFRPSRQHQWVRIPLONOLSLGVIRXUWHVWPLONVDPSOHV
ZHUH FROOHFWHG IURPNH\ SRLQWV GXULQJ8+7PLON SURGXFWLRQ LQ D SLORW SODQW
3DSHU,,,
Figure 11 &RQIRFDO ODVHU VFDQQLQJ PLFURVFRS\ &/60 LPDJHV VKRZLQJ PLFURVWUXFWXUDO
RUJDQLVDWLRQRIIDWJOREXOHVVWDLQHGE\1LOH5HGDQGSURWHLQQHWZRUNE\)DVW*UHHQLQ$UDZ
PLONDQG%FRUUHVSRQGLQJFRPPHUFLDO8+7PLONIURP1RUUPHMHULHUGDLU\DQGLQIRXUWHVW




H[DPLQHG LQ FRPPHUFLDO SURGXFWV DQG LQ WHVW VDPSOHV IURP SLORW SODQW XVLQJ

PLFURVFRS\WHFKQLTXHV&/60DQG7(01DWLYHIDWJOREXOHVLQXQSURFHVVHG





SURFHVVLQJ VWDJHKRPRJHQLVDWLRQZKLFKDIIHFWHG WKH76 VDPSOHVFRPSDUHG
ZLWK 76 VDPSOHV FRXOG VLJQLILFDQWO\ GHFUHDVH WKH GLDPHWHU RI IDW JOREXOHV
ZKHUHDVKHDW WUHDWPHQWSRVVLEO\KDG OLWWOH LPSDFWRQJOREXOHVL]H&RPSDULQJ
PLON VDPSOHV IURP WKH SLORW SODQW DQG FRPPHUFLDO PLON UHYHDOHG VLJQLILFDQW
GHFUHDVHVLQWKHVL]HRIIDWJOREXOHVLQ76DQG76VDPSOHVFRPSDUHGZLWKWKH
UDZDQGFRUUHVSRQGLQJ8+7PLONUHVSHFWLYHO\7KHVHGLIIHUHQFHVFDQPDLQO\









76 UHVXOWHG LQ PRUH SURWHLQ DGKHULQJ WR WKH QHZO\IRUPHG VXUIDFH RI IDW
JOREXOHV DQG LW ZDV SURQH WR IRUP ORQJ SURWUXGLQJ VWUDQGV FRQQHFWHG WR IDW
SDUWLFOHV )LJXUH % $IWHU VHFRQGVWDJH KRPRJHQLVDWLRQ WZR PDLQ




VKDUHG SURWHLQ ZLWK DGMDFHQW SDUWLFOHV )LJXUH & 'XULQJ WKH SURFHVV RI
VWDELOLVDWLRQ IDW JOREXOHV VKRZHG QR VLJQLILFDQW FKDQJHV VRPH ODUJHU IDW
JOREXOHVVWLOOUHPDLQHGSDUWRI0)*0PDWHULDOVRQWKHVXUIDFHZLWKDFRYHURI
D WKLFNHU OD\HURISURWHLQV ,QDGGLWLRQ WKHUHZHUH VRPHDJJUHJDWHGVPDOO IDW
JOREXOHVWRJHWKHUZLWKSURWHLQPDGHXSRIOLSRSURWHLQV)LJXUH'$OWKRXJK
VRPHIDWJOREXOHVEHFDPHIUHHIDWVZLWKQRQJOREXODUVKDSHV0)*0PDWHULDOV
VWLOO FRYHUHGPRVW RI WKHJOREXOHV+RZHYHUZKHQ WKHPLON XQGHUZHQW8+7
WUHDWPHQWWKHIDWJOREXOHVEHFDPHPRUHLUUHJXODUZLWKDQRSHQHGXSVWUXFWXUH
LQWKHFRUHDQGUHOHDVHRI0)*0IUDJPHQWVIURPWKHVXUIDFH7KHIDWJOREXOHV
ZHUH FRPSOHWHO\ HQWUDSSHG E\ D SURWHLQ QHWZRUN WKURXJK ILODPHQWRXV
DVVHPEODJHV )LJXUH ( &RPSDULQJ WKH WZR ILQDO 8+7 SURGXFWV WKH IDW
JOREXOHVPDGHLQWKHFRPPHUFLDOSURGXFWLRQSURFHVVZHUHEHWWHUDEOHWRPDLQWDLQ

LQWHJULW\ RI JOREXODU VKDSH DQG0)*0PDWHULDOV ZLWK SDUWLDO DEVRUSWLRQ RI
SURWHLQVWRWKHVXUIDFH)LJXUH)
Figure 12. 7UDQVPLVVLRQ HOHFWURQ PLFURVFRS\ PLFURJUDSKV 7(0 VKRZLQJ LQWHUDFWLRQV















0LFKDOVNL	 -DQXHO  /LDQJ 4L:DQJ -LQ	0FFOHPHQWV  ,Q
DGGLWLRQKHDWWUHDWPHQWPD\FDXVHWKHWKLFNHUGHSRVLWRISURWHLQRQWKHQHZO\
IRUPHG0)*0 DQG WKH ORQJ ILODPHQWRXV DVVHPEODJHV DVVRFLDWHG ZLWK WKHVH
%HUP~GH]$JXLUUH 0DZVRQ 	 %DUERVD&iQRYDV  -XNNROD 	 5RMDV
,QSDUWLFXODUWKHPRUHH[SDQGHGVWUXFWXUHRIIDWJOREXOHVDQGWKHUHOHDVH
RI0)*0 IUDJPHQWV LQ WKH ILQDO8+7PLON IURP WKH SLORW SODQW 76ZHUH
SRVVLEO\GXHWRWKH8+7WUHDWPHQW$FFRUGLQJWR*DUFtD5LVFRet alKHDW
WUHDWPHQWFDQDOWHU0)*0VWUXFWXUHFKDQJH)$FRPSRVLWLRQDQGLQFUHDVHWKH
LQFRUSRUDWLRQ RI KDLUOLNH VWUXFWXUH SURWHLQVZLWK IDW JOREXOHV0RUHRYHU WKH
FRROLQJSURFHVVFDQFDXVHORVVRI0)*0PDWHULDOVDVVXJJHVWHGE\6KDUPD	
'DOJOHLVK7KHGLIIHUHQFHVLQPLFURVWUXFWXUHRUJDQLVDWLRQRIIDWJOREXOHV
LQ 8+7 SURGXFWV IURP WKH WZR GLIIHUHQW SURGXFWLRQ OLQHV LQGLFDWH WKDW WKH
SURFHVVLQJ UHJLPH DSSOLHG LQGLIIHUHQW GDLU\ LQGXVWULHV KDYH FOHDU LPSDFWV RQ




GXULQJ 8+7PLON SURGXFWLRQ 7KH DPRXQW RI 7)$ 3/ DQG 7$* GHFUHDVHG
VLJQLILFDQWO\ZKLOHWKH))$FRQWHQWLQFUHDVHGRQFRPSDULQJWKHVWDUWSURGXFW
RISDVWHXULVHGPLON76ZLWKWKHILQDO8+7PLON76
7DEOH  Fatty acid (FA) distribution of phospholipids (μg FA/mL milk) in pasteurised, 
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SUHKHDWLQJ DQG KRPRJHQLVDWLRQ $ GLIIHUHQFH WKHQ DURVH LQ WKDW WKH 6)$
&&& FRQWHQW GHFUHDVHG FRQWLQXDOO\ GXULQJ VWDELOLVDWLRQ DQG
8+7 WUHDWPHQWZKLOH WKH8)$ & F DQG&Q FRQWHQWZDV RQO\
DIIHFWHGE\WKH8+7WUHDWPHQWDQGQRWE\WKHVWDELOLVDWLRQVWHS7DEOH
7DEOH Fatty acid distribution of triacylglycerol (μg FA/mL milk) in pasteurised, homogenised, 
stabilised, and final UHT milk samples taken during pilot plant processing 
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OLSLG OLSRO\VLV LQGXFHGE\ OLSDVHVK\GURO\VLQJ3/DQG7$*WR IRUPIUHH IDWV
3HUHGD et al  ,W LV REYLRXV WKDW WKH VHFRQGVWDJH KRPRJHQLVDWLRQ
VLJQLILFDQWO\ DOWHUHG WKH )$ GLVWULEXWLRQ LQ 3/ 7KLV LQGLFDWHV WKDW
KRPRJHQLVDWLRQPD\GLVUXSWWKHELOD\HUVWUXFWXUHRISRODUOLSLGVOHDGLQJWRORVV
RI 0)*0 FRPSRQHQWV LQ SURFHVVHG 8+7 PLON 0RULQ -LPpQH])ORUHV 	




8)$ LQ 3/ ,W LVZHOONQRZQ WKDW SRODU OLSLGV RI 3& DQG 60 FRQWDLQ KLJKHU
SURSRUWLRQVRI6)$ZKLFKDUHPDLQO\ORFDWHGLQWKHRXWHUOD\HURI0)*0ZKLOH
3(3&DQG3,FRQWDLQKLJKHUSURSRUWLRQVRI8)$ZKLFKDUHPDLQO\GLVWULEXWHG
LQ WKH LQQHU OD\HURI WKHPHPEUDQH 0LFKDOVNL ,W LVXQFHUWDLQ WKDW WKH
ORFDWLRQRI)$LQSRODUOLSLGVRI0)*0OHGWRWKHGLIIHUHQFHLQ)$UHOHDVHEXW




SURGXFWLRQ SRVVLEO\ FRQWULEXWHG IRU WZR UHDVRQV  7KH WKUHH DYDLODEOH
SRVLWLRQVLQ7$*EDFNERQHVIDYRXUHVWHULILFDWLRQRIWKHVHILYH)$ZKLFKOHDGV
WRWKHPRFFXUULQJLQKLJKHUSURSRUWLRQVLQ7$*-HQVHQ7]RPSD6RVD
YDQ $NHQ YDQ +RRLMGRQN 	 YDQ 9DOHQEHUJ   D FRPELQDWLRQ RI
KRPRJHQLVDWLRQDQGWKHUPDOWUHDWPHQWHVSHFLDOO\8+7WUHDWPHQWFDQOHDGWR
EUHDNGRZQRIPXFK VPDOOHU IDW JOREXOHV WKDQKRPRJHQLVDWLRQ DORQH *DUFtD
5LVFRet alJUHDWO\LQFUHDVLQJWKHWRWDOVXUIDFHDUHDDQGSURYLGLQJPRUH
ELQGLQJVLWHV IRU UHODWHG OLSDVHVK\GURO\VLQJ)$IURP7$* ,QWHUHVWLQJO\ WKH
FKDQJHVLQSHUFHQWDJHVXPRI6)$08)$38)$DQG&/$IURPVWDUWPLONWR
ILQDO8+7PLONVSURGXFHGE\WZRGLIIHUHQWSURGXFWLRQVOLQHVIROORZHGGLIIHUHQW
SDWWHUQV 7KHVH GLIIHUHQFHV LQ )$ LQGLFDWH WKDW QRW RQO\ WKH PLFURVWUXFWXUDO














7DEOH Least square means of differences in lipid profile, including lipid class and fatty acid 
composition, in UHT milk stored for four different periods at four different temperatures, as 
analysed by GLM mode 
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DWWULEXWDEOH WR OLSLG K\GURO\VLV RI 7$* DQG 3/ SUREDEO\ FDWDO\VHG E\ VRPH
HQGRJHQRXV OLSDVHV SKRVSKROLSDVHV DQG VRPHEDFWHULD OLSDVHV GXULQJ VWRUDJH
7RXãRYi et al  7LPHUHODWHG FKDQJHV ZHUH REVHUYHG $IWHU WKH
KRPRJHQLVDWLRQDQG8+7VWHSVWKHSK\VLFDOVWUXFWXUHRI0)*0ZDVGLVUXSWHG
DQGGDPDJHGZKLFKFRXOGUHVXOWLQJUHDWHUDEVRUSWLRQRISURWHLQRQWKHVXUIDFH










UHDFWLYH VXEVWDQFHV 7%$56 DQG XQVDWXUDWLRQ LQGH[ 8, LQ D WRWDO OLSLGV 7/ E














FODVVHV VKRZ YDULDWLRQ LQ R[LGDWLYH VWDELOLW\ ))$!3/!7$*  6RPH
DQWLR[LGDQWV IRU H[DPSOH IDWVROXEOH YLWDPLQ ( KDYH HQKDQFHG DQWLR[LGDQW
HIILFLHQF\ LQ WKHSUHVHQFHRISKRVSKROLSLGVDV D V\QHUJLVW (QYLURQPHQWDO
IDFWRUVi.eKLJKWHPSHUDWXUHOLJKWR[\JHQDQGPHWDOVWRZKLFKOLSLGLVH[SRVHG
GXULQJSURFHVVLQJDQGVWRUDJH
,Q WKLV WKHVLV WKH R[LGDWLYH VWDWXV RI 8+7 PLON GXULQJ VWRUDJH ZDV
FKDUDFWHULVHGE\KLJKHUFRQFHQWUDWLRQVRI7%$56DQGFKDQJHVLQ8,'XULQJWKH






QHZ OLSLG PROHFXOHV 7KH FRQFHQWUDWLRQ RI 7%$56 LQ WKLV VWDJH PLJKW EH
LQIOXHQFHGE\e.g WKH FRQFHQWUDWLRQRI WRFRSKHURO 9( LQ VWRUHG8+7PLON
GHFRPSRVLWLRQ RI SULPDU\ SURGXFWV DQG DFFXPXODWLRQ RI VHFRQGDU\ SURGXFWV








DPRXQWRI38)$7KHVH UHVXOWV LQ WKLV WKHVLVDUH LQDJUHHPHQWZLWKSUHYLRXV
ILQGLQJVRIKLJKHUDPRXQWVRIOLSLGR[LGDWLYHSURGXFWVLQPLONSURGXFWVVWRUHGDW





IUHVK DQG VWRUHG8+7PLON DQGDVVHVVHG WKH LPSDFWVRI VWRUDJHGXUDWLRQ DQG







ORZHUSURSRUWLRQVRI7$*DQG6)$ LQ VXPPHUPLON -XQHDQG-XO\
WKDQLQPLONIURPRWKHUVHDVRQV
¾ 7KHFRPPHUFLDO8+7SURGXFWLRQSURFHVVLQIOXHQFHVWKHPLFURVWUXFWXUH







7KLVVXJJHVWV WKDW WKH LQIOXHQFHRIPLONLQJPRQWKRQ OLSLGSURSHUWLHV
VKRXOGEHFRQVLGHUHGZKHQDVVHVVLQJWKHVKHOIOLIHRI8+7PLON
¾ 6HSDUDWLRQRI WKH IDW SKDVH LQFUHDVHV LQ VWRUHG8+7PLON DQG VKRZV
JUHDWHUR[LGDWLRQDQGOLSRO\VLVZLWKLQFUHDVLQJVWRUDJHGXUDWLRQXSWR






LQ D KLJKHU GHJUHH RI IDW DJJUHJDWLRQ OLSLG R[LGDWLRQ SURGXFWV DQG
OLSRO\VLVIURP3/DQG7$*FRPSDUHGZLWKUHIULJHUDWHGVWRUDJH&
¾ 6HFRQGVWDJH KRPRJHQLVDWLRQ JUHDWO\ UHGXFHV IDW JOREXOH VL]H DQG






¾ 7KLV LV WKH ILUVW ERG\ RI ZRUN WR LQYHVWLJDWH WKH PLFURVWUXFWXUDO
RUJDQLVDWLRQ RI IDW JOREXOHV DQG OLSLG GLVWULEXWLRQ LQ GLIIHUHQW OLSLG
FODVVHVLQSURFHVVHG8+7PLONFROOHFWHGIURPDSLORWSURGXFWLRQOLQH
¾ &RPSDULVRQVRI IDWPLFURVWUXFWXUH DQG FKDQJHV LQ OLSLG FRPSRVLWLRQ









LQWHUHVW WR SURYLGH FRPSUHKHQVLYH LQVLJKWV LQWR WKHPHFKDQLVPV GHWHUPLQLQJ
8+7PLONVWDELOLW\GXULQJPLONSURGXFWLRQDQGVWRUDJH
¾ 0HUJLQJ GDWD IURP WKLV SURMHFW IRU LQWHJUDWHG DQDO\VLV RI OLSLG RWKHU
PLON FRPSRVLWLRQ EDFWHULD DPRXQW DQG SURWHRO\WLF DFWLYLWLHV WR UH
HYDOXDWHZKHWKHUWKHVHDVRQDOYDULDWLRQLQUDZPLONFDQEHREVHUYHGLQ
FRUUHVSRQGLQJ8+7PLON
¾ ,W LV ZRUWK FRQGXFWLQJ D WKRURXJK FRPSDULVRQ RI XSVWUHDP DQG
GRZQVWUHDP KRPRJHQLVDWLRQ HIIHFWV RQ PLON IDW SURSHUWLHV i.e IDW
JOREXOH VL]H PHPEUDQH FRPSRVLWLRQ OLSRO\VLV DQG R[LGDWLRQ GXULQJ
8+7SURGXFWLRQDQGVWRUDJH
¾ +HDW WUHDWPHQW FDQ DFFHOHUDWH WKH ELQGLQJ RI SURWHLQV WR 0)*0
'LIIHUHQWKHDWLQJV\VWHPVGLUHFWDQGLQGLUHFWDQGLQGXFHGLQWHUDFWLRQV
EHWZHHQSURWHLQVDQG0)*0VKRXOGEHIXUWKHULQYHVWLJDWHG
¾ ,Q8+7PLONSURWHLQVZHUHDWWDFKHG WR WKH0)*0PDLQWDLQLQJ WKH
VWDELOLW\RIIDWJOREXOHV&RPELQHGDQDO\VLVRIOLSLGOLSRO\VLVDQGSURWHLQ
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PLON LV SUHIHUUHG EHFDXVH RI LWV QDWXUDO IUHVK WDVWH DQG QXWULWLRQDO YDOXH
+RZHYHUIUHVKPLONLVDOVRDJRRGPHGLXPIRUEDFWHULDORUPLFURELDOJURZWK
DQG WKLV FDQ SURGXFH WR[LF RU XQGHVLUHG FRPSRXQGV ZKLFK KDYH GHWULPHQWDO
HIIHFWVRQKXPDQKHDOWK+HDWWUHDWPHQWZDVDNH\GHYHORSPHQWLQWKHKLVWRU\RI




 & IRU D IHZ VHFRQGV WR LQDFWLYH HQ]\PHV DQG GHWULPHQWDO PLFURELDO











RUPRQWKV)UHVK UDZPLON IURP-XO\ZDV IRXQG WRFRQWDLQKLJKHU





RI OLSRO\VLV DQG R[LGDWLRQ ZKHQ 8+7 PLON ZDV VWRUHG IRU XS WR RQH \HDU
SDUWLFXODUO\ DIWHU PRQWKV5HIULJHUDWHG VWRUDJH  & ORZHUHG WKH UDWH RI
3RSXODUVFLHQFHVXPPDU\





FRPSRVLWLRQ ,Q RUGHU WR LGHQWLI\ WKH LQIOXHQFH RI VSHFLILF VWHSV LQ 8+7
SURFHVVLQJ RQ PLON OLSLGV PLON VDPSOHV ZHUH FROOHFWHG IURP IRXU NH\ VWHSV
SDVWHXULVDWLRQ KRPRJHQLVDWLRQ VWDELOLVDWLRQ ILQDO 8+7 LQ D SLORWVFDOH
SURFHVVLQJV\VWHP,WZDVIRXQGWKDWKRPRJHQLVDWLRQJUHDWO\GHFUHDVHGWKHVL]H
RIIDWJOREXOHVDQGGLVUXSWHGJOREXOHPHPEUDQHVWUXFWXUHLQSURFHVVHG8+7PLON
IURP WKH SLORW SODQW $ FRPELQDWLRQ RI SDVWHXULVDWLRQ IROORZHG E\
KRPRJHQLVDWLRQ LQFUHDVHG WKH DPRXQW RI SURWHLQ DWWDFKLQJ WR QHZIRUPHG IDW
JOREXOHPHPEUDQHVDQGDFFHOHUDWHGFKDLQIRUPDWLRQE\IUHHO\GLVSHUVHGSURWHLQ
6XEVHTXHQW 8+7 WUHDWPHQW SRVVLEO\ DJJUDYDWHG WKH GDPDJH WR JOREXOH





8+7 PLON FROOHFWHG GXULQJ WKH SURGXFWLRQ SURFHVV  &RPSDULVRQ RI IDW
PLFURVWUXFWXUHDQGOLSLGFRPSRVLWLRQLQ8+7PLONSURGXFWVIURPWZRGLIIHUHQW
SURGXFWLRQ OLQHV VXJJHVWHG WKDW WKH FKDUDFWHULVWLFV RI OLSLGV DUH DIIHFWHG E\
GLIIHUHQWSURFHVVHVDSSOLHG LQGDLU\ LQGXVWULHV WKHHIIHFWVRIZKLFKVKRXOGEH
FRQVLGHUHG
7KLV WKHVLV SURYLGHV HYLGHQFH WKDW VHDVRQDO YDULDWLRQV LQ OLSLG SURILOHV
REVHUYHG LQ UDZPLON FDQSHUVLVW GXULQJ8+7SURFHVVLQJ DQG WKURXJKRXW WKH
VKHOIOLIHRIVWRUHG8+7SURGXFWV&KDQJHVLQPLFURVWUXFWXUDORUJDQLVDWLRQRIIDW
JOREXOHVDQGOLSLGGLVWULEXWLRQDUHFDXVHGE\NH\SURFHVVLQJVWHSVDQGVWRUDJH
FRQGLWLRQV 7KHVH UHVXOWV FRXOG SURYLGH D EHWWHU XQGHUVWDQGLQJ RI OLSLG










WHPSHUDWXU NDQ G|GD GH VNDGOLJD PLNURRUJDQLVPHUQD I|U DWW J|UD PM|ONHQ
GULFNEDU





XQGHU GLVWULEXWLRQ RFK ODJULQJ YLG UXPVWHPSHUDWXU , GHQQD DYKDQGOLQJ




 JnUGDU IUnQ VH[ ROLND PnQDGHU PDUV PDM MXQL MXOL VHSWHPEHU RFK
QRYHPEHU RFK GHVV PRWVYDUDQGH 8+7PM|ON 9L IDQQ DWW OLNQDQGH





MXOL LQQHK|OO K|JUH DQGHO3/ RFK8)$ L XWJnQJVSURYHQ YLONHW UHVXOWHUDGH L
VW|UUH PLQVNQLQJDU DY 3/ RFK 8)$ RUVDNDGH DY OLSLGOLSRO\V RFK R[LGDWLRQ
MlPI|UWPHGPM|ONIUnQDQGUDPnQDGHUXQGHUODJULQJ'HVVDUHVXOWDWLQGLNHUDGH







ODJULQJVIHWWHW WULDF\OJO\FHURO 7$* RFK R[LGDWLYD UHDNWLRQHU MlPI|UW PHG
K|JWHPSHUDWXUODJULQJ&&RFK&LYLVVXWVWUlFNQLQJ
, MlPI|UHOVHPHG LFNH8+7SURFHVVDGPM|ON SDSSHU , KLWWDGH YLPLQGUH
VWRUOHNSn IHWWGURSSDUQDRFK WXQQDUHPHPEUDQ LGHQVOXWOLJD8+7SURGXNWHQ
WLOOVDPPDQV PHG QnJUD I|UlQGULQJDU L OLSLGNRPSRVLWLRQHU )|U DWW LGHQWLILHUD
SnYHUNDQ DY VSHFLILNW VWHJ L 8+7SURFHVVHQ Sn PM|ONOLSLGHU SDSSHU ,,,
VDPODGHV I\UD PM|ONSURYHU IUnQ Q\FNHOVWHJHQ L SLORWVNDOHDQOlJJQLQJ
SDVW|ULVHUDGPM|ONKRPRJHQLVHUDGPM|ONVWDELOLVHUDGPM|ONRFKVOXWOLJ8+7
SURGXNW 'HW REVHUYHUDGHV DWW KRPRJHQLVHULQJ L VWRU XWVWUlFNQLQJ PLQVNDGH
VWRUOHNHQ Sn IHWWGURSSDUQD RFK VW|UGHPHPEUDQVWUXNWXUHQ L SURFHVVDG8+7
PM|ON IUnQ SLORWDQOlJJQLQJHQ .RPELQDWLRQHQ DY SDVW|ULVHULQJ I|UH










RFK XQGHU KHOD ODJULQJHQ DY 8+7SURGXNWHUQD 'HVVXWRP VWXGHUDGHV
I|UlQGULQJDUQD L IHWWGURSSDUQDVPLNURVWUXNWXURFK OLSLGI|UGHOQLQJ RUVDNDG DY
YLNWLJDEHDUEHWQLQJVVWHJRFKODJULQJVI|UKnOODQGHQ'HVVDUHVXOWDWNDQJHElWWUH
I|UVWnHOVH I|U IHWWHWV EHW\GHOVH I|U PM|ONHQV NYDOLWHW L SURFHVVHU WLOO



























ZKHQ , FDPH KHUH <RX WDXJKW PH KRZ WR XVH WKH PLFURVFRSH JDLQ UHODWHG









VKDULQJ \RXU OLSLG NQRZOHGJH DQG JRRG LGHDV IRU EHWWHU UHVHDUFKZRUN<RXU
HQWKXVLDVPDQGJXLGDQFHLQUHVHDUFKHQFRXUDJHGPHWREXLOGDEHWWHUYHUVLRQRI
P\VHOIDQGZRUNKDUGHU
0DULD WKDQN\RXIRU\RXUDVVLVWDQFH LQPLONVDPSOLQJDQGVWRUDJH LQP\





/HQD 'LPEHUJ -DQLFND 1LOVVRQ .ULVWLQH .RFK 0RQLND -RKDQVVRQ 5RJHU
$QGHUVVRQcVH/XQGK
:DUPWKDQNVWRDOOWKHDPD]LQJ3K'DQG3RVWGRFIHOORZVIRUWKHZDUPDQG
ZHOFRPHZRUNLQJ HQYLURQPHQW $QMD +HUQHNH 6KHQJMLH /L 1RU $GLOD0KG
2PDU6XVDQQH'MXUOH&DUROLQ0HQ]HO'DQLHO-RKDQVVRQ+XD[LQJ:X+DVLWKD


















.HQ &KHQJ WKDQNV IRU WKH LQIRUPDWLRQ RQ WKH 3K' SRVLWLRQ RWKHUZLVH ,
ZRXOGQRWKDYHWKHFKDQFHWREHLQ6ZHGHQ=KDR0LQJWKDQN\RXIRUDOZD\V





,ZRXOG OLNH WR DFNQRZOHGJH µ7KH&KLQD6FKRODUVKLS&RXQFLO &6&¶ IRU WKH
ILQDQFLDOVXSSRUWIRUP\3K'SURMHFWV
/DVWEXWQRWOHDVW,ZRXOGOLNHWRWKDQNHQWLUHIDPLO\IRUJLYLQJPHHQGOHVV
ORYH VXSSRUW DQG HQFRXUDJHPHQW LQ GDLO\ OLIH DQG P\ HGXFDWLRQ , ZRXOG
SDUWLFXODUO\ OLNH WR H[SUHVV JUDWLWXGH WRP\ KXVEDQG3HQJFKHQJ:DQJZKR
DOZD\VVXSSRUWVDQGHQFRXUDJHVPHWRGRZKDW,ZDQWWRGRDQGLVZLOOLQJWR
VKDUHKLVSUHFLRXVWLPHZLWKPH0\OLWWOHER\=KRQJUXL:DQJWKDQN\RXIRU
FKRRVLQJPHDV\RXUPXP<RXKDYHEURXJKWPHWUHPHQGRXVKDSSLQHVV,DP
VRJUDWHIXOWRKDYH\RXLQP\OLIH
